Cellular localization and developmental changes of the different isoforms of divalent metal transporter 1 (DMT1) in the inner ear of rats.
Divalent metal transporter 1 (DMT1) is generally considered to be the major transmembrane protein responsible for the uptake of a variety of divalent cations. Four isoforms of DMT1 have been identified in mammalian cells encoded by a single gene that differ both in their N- and C-terminal sequences with two mRNA isoforms possessing an iron response element (IRE) motif downstream from the stop codon on the message. Two distinct promoter sites regulate production of the 1A or 1B isoforms (translation starts at exon 2) for both the +IRE or -IRE species of the transporter resulting in the generation of four distinct configurations of this protein. Prior studies from our laboratory using cochlear organotypic cultures isolated from postnatal day three rats (P3) have demonstrated that Mn causes significant and selective damage to sensory hair cells and auditory nerve fibers and spiral ganglion neurons in a time and concentration dependent manner. Since DMT1 plays a critical role in controlling the uptake of a variety of essential and toxic metals into the cochlea, we compared the distribution and developmental changes of the 1A, +IRE and -IRE isoforms in rat inner ear. Results reveal that all three isoforms of DMT1 are selectively expressed in different cell populations within the cochlea and, additionally, demonstrate their cellular and subcellular distribution changes with development.